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Amendments to Specification: 

Please amend paragraphs [0006], [0007], [0008], [0009], [0016], [0021], [0022], [0023], 
[0024], [0025], [0026], [0027] and [0028] as indicated below. 

[0006] A pyrotechnic side impact inflator of cylindrical shape having a longitudinal axis 
in accordance with the present invention has an igniter that directly ignites a gas 
generant. The fuel and the oxidizer of the gas generant react with one another to 
produce inflation gas that passes through a tubular filter before exiting the inflator. The 
filter traps solid particles carried by the inflation gas to prevent the solid particles from 
entering the airbag. 

[0007] An aspect of the present invention is the use of a generant cup. The gas 
generant is stored in a completely sealed generant cup. The burning of the gas 
generant produces sufficient energy to rupture the bottom of the generant cup. The 
inflation gas flows through the bottom of the generant cup and into a combustion 
d iff us e r chamber and then into a filter housing containing the filter. The combustion 
d i ff us e r chamber has apertures for reducing the gas flow into the filter housing. The 
filter housing completely receives the filter and only partially receives the generant cup. 

[0008] Another aspect of the present invention is to include an inflator housing that fully 
receives the filter and the generant cup. The burning of the gas generant ruptures the 
bottom of the generant cup. The gas flows through the bottom of the generant cup and 
then through aperture openings in a choke plate. The choke plate limits the gas flow. 
The gas flows through the filter and out of the inflator. 
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[0009] Another aspect of the present invention is to use a combustion chamber that 
funct i on functions two-fold. First, the combustion chamber stores the gas generant. 
Second, the combustion chamber has apertures for reducing the gas flow into the filter 
housing. The combustion chamber is airtight and prevents the incursion of moisture 
therein. The first end of the combustion chamber is welded to an igniter retainer. The 
second end has apertures, and a burst foil is adhered to the second end and covers 
these apertures. In each embodiment of the invention each of the gas exit ports is in 
closer proximity to the apertures than the end of the filter housing or inflator housing, 
the apertures being located between the gas generant and the filter. 

[0016] With reference to FIG. 1 , a cross sectional view of a cylindrically shaped side 
impact inflator 10 is shown. The inflator 10 has an electrical igniter 1 1 for igniting the 
gas generant 52. The electrical igniter 1 1 is operatively connected to an electronic 
control unit (not shown). The electronic control unit receives electrical signals from 
crash and/or vehicle occupant sensors. The crash sensors measure deceleration while 
the vehicle occupant sensors measure occupant size and occupant position relative to 
the folded airbag. The electronic control unit processes the signals by running 
algorithms to determine if a side airbag (not shown) should be deployed. If the 
electronic control unit determines that the side airbag is necessary, then the electronic 
control unit sends a firing signal to the side impact inflator 10 causing the side impact 
inflator 10 to release inflation gas into the side airbag. 
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[0021] The generant cup 26 is disposed within the combustion dtffusef chamber 41 . 
The combustion d i ff us e r chamber 41 has a first end 43 that is crimped around the lip 13 
of the igniter retainer 1 2, and the combustion d i ffuser chamber 41 has a second end 44 
containing a plurality of apertures 42. The combustion d-tffasef chamber 41 is 
telescopically inserted into a filter housing 51 and secured by welding or other suitable 
means. A longitudinal axis for the cylindrical generant cup 26 is parallel with a 
longitudinal axis for the tubular filter 37. The filter housing 51 has a plurality of exit 
ports 40 arranged around the circumference thereof. The exit ports 40 are aligned with 
the filter 37 or in other words a geometric plane that is perpendicular to the filter 
housing 51 and passes through the exit ports 40 will cut through a portion of the filter 
37. The number and size of the exit ports 40 may vary so long as the inflator 10 is 
thrust neutral when inflation gas exits the inflator 10. The exit ports 40 are not covered 
so atmospheric gas is present within the filter housing 51 . The filter housing 51 
receives the filter 37 and the filter 37 is held in place by the second end 44 of the 
combustion diffuser chamber 41 and the closed end 36 of the filter housing 51 . The 
filter 37 is made from metal wire and is knitted in a tubular fashion to collect solid 
particles produced from the burning of the gas generant 52. The filter prevents 
particles from entering the folded airbag and possibly causing structural damage to the 
airbag cushion. The filter 37 also serves as a heat sink to reduce the temperature of 
the inflation gas. 

[0022] The embodiments shown in FIGs. 2-5 correspond largely to the embodiment 
show in FIG. 1. Equivalent components have therefore been designated with the same 
reference numbers. The inflator 10 shown in FIG. 2 has a choke plate 30 for regulating 
the gas flow that exits the generant cup 26. The choke plate 30 has generally a disk 
shape with a plurality of openings 31 for the passage of inflation gas. The size and 
number of aperture openings 31 in the choke plate 30 may vary without departing from 
the scope of the present invention. 
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[0023] With continued reference to FIG. 2, the inflator 10 has an inflator housing 35, 
which has a cylindrical cup shape associated therewith. The open end of the inflator 
housing 35 is fixedly attached to the igniter retainer 12. The inflator housing 35 has a 
plurality of exit ports 40 arranged around the circumference thereof. The filter 37, the 
choke plate 30, and the generant cup 26 are placed in the inflator housing 35 whereby 
the filter 37 is positioned closest to the closed end 36 of the inflator housing 35. The 
choke plate 30 is positioned adjacent to the filter 37, and the generant cup 26 is 
disposed adjacent to the choke plate 30. The exit ports 40 are aligned with the filter 37 
or in other words a geometric plane that is perpendicular to the inflator housing 35 and 
passes through the exit ports 40 will cut through a portion of the filter 37. The number 
and size of the exit ports 40 may vary so long as the inflator 10 is thrust neutral when 
inflation gas exits the inflator 10. 

[0024] With reference to FIG. 3, the combustion d i ffus e r chamber 45 has a different 
design. The combustion diffus e r chamber 41 shown in FIG. 1 tapers inward closer to 
the second end 44 than the first end 43 of the combustion d i ffus e r chamber 41 whereas 
the combustion d i ffus e r chamber 45 shown in FIG. 3 tapers inward closer to the first 
end 43 than the second end 44 of the combustion diffus e r chamber 45. 

[0025] With reference to FIG. 4, the igniter retainer 14 has a different design than the 
igniter retainer 12 represented in FIG. 1. The igniter retainer 14 represented in FIG. 4 
may be made from a metallic material or from a plastic material. The igniter retainer 14 
has a protrusion 15 whereby the widest portion of the protrusion 15 is located 
approximately evenly spaced from the ends of the igniter retainer 14. For assembly 
purposes, the combustion d i ffus e r chamber 41 is crimped around the flat portion 16 of 
the protrusion 15 so that the protrusion 15 of the igniter retainer 14 is disposed inside 
the combustion d i ffus e r chamber 41 . The generant cup 26 in the inflator 1 0 in FIG. 4 
does not contain a lid. 
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[0026] With reference to FIG. 5, the inflator 10 does not have a generant cup 26. The 
gas generant 52 is stored in the combustion chamber 46. The combustion chamber 46 
has a plurality of apertures 42 situation on the second end 44 of the combustion 
chamber 46. The apertures 42 are sealed with a burst foil 50 adhered to the second 
end to prevent the incursion of moisture into the combustion chamber 46. The igniter 
retainer 17 is fixedly attached via a circumferential weld to the first end 43 of the 
combustion chamber 46. The igniter retainer 17 has generally a cylindrical shape and 
about half of the igniter retainer 17 is telescopically inserted into the combustion 
chamber 46. The gas generant 52 in the combustion chamber is hermetically sealed 
because the apertures 42 are covered by a burst foil 50 and the igniter retainer 17 
closes the open end of the combustion chamber 46. 
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[0027] The operation of the inflator shown in FIGs. 1-4 will now be discussed. Upon 
detection of an imminent crash or an actual crash, the electronic control unit (not 
shown) sends a firing signal to the igniter 1 1 of the inflator 10. The current flows across 
the bridge wire of the igniter 1 1 . The bridge wire generates sufficient heat to ignite the 
ignition material 18. The retaining ring channels the hot gases from the ignition material 
18 to the lid 28 of the generant cup 26. Consequently, the hot gases from the ignition 
material 18 burst the lid 28 of the generant cup 26 and initiate the burning of the gas 
generant 52 in the generant cup 26. The inflation gas ruptures the bottom 29 of the 
generant cup 26 and flows through the apertures 42 of the diffuser chamber 41 , 45 
(FIG. 1, 3, and 4) or the openings 31 in the choke plate 30 (FIG. 2). The inflation gas 
flows substantially parallel with the longitudinal axis of the cylindrically shaped inflator 
10, and a majority of the gas molecules of the inflation gas collide with the closed end 
36 of the filter housing 51 (FIG. 1 , 3, and 4) or the inflator housing (FIG. 2). The 
collision with the closed end 36 causes the gas molecules to reflect off of the closed 
end 36 before passing through the filter 37 resulting in a tortuous flow path for the 
inflation gas. This tortuous flow path reduces the kinetic energy of the gas molecules 
and hence cools the inflation gas. The inflation gas travels though the filter 37, which 
traps the solid particles carried by the inflation gas, and ultimately the inflation gas 
leaves the inflator 10 via the exit ports 40. In each figure (1, 2, 3, 4 and 5), The exit 
ports 40 are arranged in closer proximity to the openings 31 or apertures 42 and 
second end 44 of the combustion d i ffus e r chamber 41 than the closed end 36 of the 
filter housing 51 in order to increase the length of time the gas molecules travel within 
the inflator since a majority of the gas molecules reflect off the closed end 36 of the 
filter housing 51 or inflator housing (FIG. 2). 


Page 7 of 20 


Application No. 10/648,324 

[0028] The operation of the inflator 10 shown in FIG. 5 is slightly different because the 
inflator 10 does not have a generant cup 26. For the inflator 10 in FIG. 5, hot gases 
from the ignition material 18 flow directly into the combustion chamber 46 to ignite the 
gas generant 52. The force from the inflation gas ruptures the burst foil 50 allowing the 
hot combustion gases to flow into the filter housing 51 . The inflation gas flows 
substantially parallel with the longitudinal axis of the cylindrically shaped inflator 10, and 
a majority of the gas molecules of the inflation gas collide with the closed end 36 of the 
filter housing 51 . The collision with the closed end 36 causes the gas molecules to 
reflect off of the closed end resulting in a tortuous flow path for the inflation gas. 
Afterwards, the inflation gas travels through the filter 37 and then out of the inflator 10 
via the exit ports 40. 
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